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METHOD VOR NlOjlDPACTDRXNG AliXYZ-GXiYCOSlDBS 

BACKGROUND 

The Invention relates to a method for 
manufaotiucing alkylglycoaides by direct eyntheeia, 
starting with fatty alcohols and saocharides and using 
acid aatalysts. 

The term "alkylglycosides'* within the framework of 
the invention refers to compounds In which alkyl residues 
are bonded aoetaXioally to monomerio and/or oligc3merlc 
sugar residues. 

The term "alkyl residues" refers to residues 
derived from monofunctional alcohols which can be Unezpr 
or branched and preferably contain 9-20 carbon atoms* 
Especially suitable alkyl residues are those derived from 
alcohols obtained from natural substances such as fats and 
oils and usually constituting a mixture, having 0^2/^14 
chains for example, and also can have unsaturated 
residues • 

It is known that alkylglyoosides can be produced 
from fatty alcohols and saccharides using an acid 
catatlyat . Numerous methods are described In the 
literature in which a glycoside is initially obtained from 
saocharides by reacting a low-molecular-welght alcohol 
such as methanol, ethanol, or the like, which is then 
converted into the desired alkylglycoslde by 
reacetylization with a hi ghor-molecular- weight alcohol* 
Numerous catalysts have been recommended for this type of 
reaction * 

It is also known that synthesis can be performed 
from saccharides directly by reaction with a higher- 
roolecular-welght alcohol r i.e. aloohols with 8 up to 22 
carbon atoms, for example. Numerous acid catalysts have 
been mentioned in the literature for this type of reaction 
as well. 

Thus, for example, as indicated in European Patent 
Application 0 132 043, inorganic acids such as 
hydrochloric acid, sulfuric acid, and phosphoric acid are 
recommended; p-toluenesulfonic acid and boron trlfluoride 
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p-tolUMOdUlfonio aaid and boron trlfluorlde sure also 
roooiUBdnded for this purpoatt. According to the taaohing 
Qt Buropaan Patent Application o 132 043, aold anionic 
surfaotante auoh as alkyl aulfatea, aUcylbenaoieulfonlo 
aolds, and alXylsulfonlo aolds are ueed ae oatalyata to 
manufacture alky Iglyooa idee* 

European Patent Application No. o 415 192 
recosunenda eulfoeuooinio aold ae a catalyet beoauee this 
eubetanoe is readily biodegradable. 

In International Patent Application WO 90/07516 
atrong hydrophobic organic aclde are generally raoomaaxxded 
as oatalyate f or mnuf acturing alkylglyooeidee. These are 
primarily oompounda vhlch are siurf actants • In addition to 
alkylbenaolsulfonic acids , sulfur !□ add alkyl esters, 
copolymers of styrene-^sulfonic acids, among others, 
dialkyl eaters of sulfosuoolnic acid with a total of at 
least 10 carbon atoms in the alkyl groups are generally 
mentioned. Ho examples of these alkyl esters are 
oontalned in this patent application. 

Although numerous catalysts have already been 
mentioned for indirect and direct synthesis of 
alkylglycosides, there is still a need for improved 
methode of direct synthesis vhl^ use acid catalysts. 

The goal of the invention, therefore, is a method 
especially for direct synthesis of alky Iglycoa idea 
beginning with fatty alcohols with 8-22 carbon atoms and 
sacciharldee, especially monoaacbharldes, using aold 
catalysts which Is economical to perform, permits short 
reaction times for given reaction conditions, leads to a 
product with good properties, is simple to perform, and 
leads to reproduolble results. Vhe goal of the Invention 
Is also to provide a method which can be performed 
continuously and which leads to products that exhibit 
favorable viscosity properties, possess satisfactory 
solubillBaticn, and have interface properties that are 
satisfactory in practice. 

This goal is achieved by a method for 
manufacturing alkylglyoosldes by reacting monosaccharides 



with fatty alcohols in the prewne- of «, acid catalyst. 
Characterized by the fact that aulfooarbonio aoids with 
the exception of eulfosuccinic acid and/or aulfocarbonio 
acid eetere vith the exception of sulfosuccinic dialkyl 
e.ter«, whoea total nxartjer of carbon atone in the two 
allcyl groups la at least 10, and/or anhydrides of 
polyvalent aulfocarbonio adds are used as the catalyst. 

The sulfocarbonlQ aoids or their eaters used 

IZT^.T. i-«»*ion oan be Of an aliphatic, 

oycloallphatia, aro«atio, or heterocyclic nature. itoey 
can contain the usual substltaerts. They can be 
eulfoBono., sulfodi-, sulfotri-, or polyvalent carbonic 
acids or their esters, ot the polyvalent carbonic acids, 
i.e. sulfodicarbonic acids, sulfotricarbonic acids, etc., 
mono-, di-, tri-, etc. esters can be used. 

Olhe alcohols from which the esters can be derived 
are those with generally 1 to 22 carbon atoow, with the 
aloohol being derived frc« aliphatic, olefinic, 
cyoloaliphatac, and araliphatic residues. 

In one especially advantageous eobodlaent of the 
process according to the invention, the esters are derived 
from the saiM fatty aloChols used as reactants in the 
reaction. 

The following la a list of «ca»ples of acids and 
esters that have proven advantageous according to the 
invention: sulfoacetic add and its ».thyl esters, 
sulfoaoetlc acid dodecyl esters, artho-, >«ta., and 
parasulfobenzoio acid and their alkyl est«« saqll as 
««thyl-, dodecyl-, tetradecyl est«rs, sulfosuccinic 
monododecyl esters, sulfosuccinic dimethyl esters, 
aulfopropionlc acid and its dodepyi esters 
sulfoisophthalic acid and its «ono- or didodecyl liters,' 
sulfophthaiic acid anhydride, 5-suirotri«ellltic add and 
»«no-, di-, and tridodecyl esters, 4-sulfo-l,8-miphthalene 
dicjirbonic add dodecyl esters, and 4-sttlfo-i,8- 
naphthalene dicarbonic aoid anhydride. 



km for ttulfooarbonio aoids with 2 or mora carboxyl 
groups, their anhydrldee nay be used advantageouely aa 
wall. 

Inatead of the abova^aientloned dodeoyl asterai 
5 aiacturea for example of dodecyl/tetradaoyl eaters or 
hexadeoyl/ootadeoyl eaters have also been used, derived 
from natural products. 

The quantity of oatalyst can be varied within 
relatively wide limits, for. example from l to 20 mmol per 
10 mol of gluoose* Preferably, a to 10 mmol are used per mol 
of glucose* 

In addition, mixtures of the abova^efined acida 
with one another or mixtures of the acids with the above- 
mentioned esters, or finally mixtures of the esters with 
15 one another may be used» a!he same ; also applies to the 
anhydrides* 

Olucose Is preferably used the monosaccharide, 
and a finely ground glucose with an average particle 
diameter of 3-4 fm is eepeoially suitable. 

20 In one especially advantageous embodiment of the 

method aooordlng to the Invention, the reaction is 
performed continuously. 

Dlreot synthesis within the framework of the 
Invention means that the reactants, fatty alcohol and 

25 monosaccharide, are reacted directly to form 
alXylglycoside without the Intermediate step of 
reacetylization of an intermediate product with a short- 
chain alcohol » 

It was especially surprising that the Invention 

30 makes it possible to provide a method In which a large 
number of new catalysts can be used for this purpose. The 
method operates very economically. Is easy to perform, and 
offers reproducible products with adjustable properties. 

It was also particularly surprising that the 

35 process according to the invention can also be performed 
continuously in simple fashion and produces products 
which, lav comparlBon with products on the market with 
otherwlae equivalent performance, have much lower 
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vi.co.itl... Thi. -..an. that it P**""*^* 

th« .olubili.«tion Of product* ar. outafnding, th. 

fea» •tabllity t» «ood a« well. 

It i. «Uo 8urpri.ing that the oataly.ta, 

eap«.lany with continuou. operation, load to wr^^^ 
r^lon rates. xt U aleo «»:prieln, that --^^^ 
the invention tlx. roaotlon oan often be P^^^or^ at lower 
t«nperatur«i «id neverthelees result, m high yield.. 
Ano^^ar advantage of the invention lie. in 
-yrupy gluooae oan be reacted, liK. that obtainwl for 
e^L. IV aoid or enzy«tio hydrolyei. of .t^rch. T^. 
.yrupy gluoow contain, in addition to glvco.e, in other 
wrd. a «ono«K«harid. and water, oligomer, and, to a 
lesser extent, polysaccharides. Syrupy glucose can al^ 
be obtained from .acobarose, obtained for eiea«ple fro« 

.ugar be^. ^^^^^^^ ^^^^ ^ described in greater 

datall with reference to the following exaaplet 
OMSral procedure and Deeoriptlon of apparatus i»ed 

A cowaercial l-liter Bdohi gla.s reaction vessel 
with double-4a«Sl«it heating, int«»io stirrer, bottom 
arain, ^ dirtlllatlon fitting was used as the • 
•Che following examples were prepared in batch 
operation, i.e. all of the glucose (Olc) and all of ^ 
fatty alcohol W were placed in the r«.ctcr «id t^ 
^t«a was ralsad to the required te«p«rature with 
stirring and evacuation to 20 nbar. 

•gtMti the catalyst was added and this point in tine 
vas considered the beginning of the reaction. 

Vhe reaction water was r«w»ved continuously in the 
for» of ste-» and precipitated in the graduated vessel. 
The water production rate was rared as the conversion 
rate of the QIC (1 mol of water wa« released for each mol 

of reacted Glc) . 

The time required for 99% aic reaction was 
considered the reaction ti«e and used for the comparisons. 
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10 nmol 4*-BUlfophthallo acid dilauryl ester per 
mol of 9luoose was ueed as ths catalyst. 

90 « 5 g giuooss anhydrous (Cersstar) with an 
average paxticle size of 5 Was placed In the reactor 
together vlth 412 ^o g fatty alcohol (Nafol 1214 from 
Condea containing api^oxlaately 54% lauryl and 
approxlnately 44% ayristyl alcohol) and, after evacuation 
tb 20 mbar, was brought to the reaction teaperature of 
1^*C with stirring. 

90% of the glucose added vas reacted after 32 
ninutes* The reaction product was clear i vhite, and 
showed the following analytical values after a^^ation of 
the FA to i.2%t 
Free gluoosei < 1 vt.% 
Monoglucoside (C|, + C|4)t53»5 wt.% 
Oo&varison axaiq^le 

«his exaaiple was prepared analogously with a 
catalyst according to the prior art (p-toluenesulfonlo 
acid) • For 99% glucose reaction, however, 85 minutes were 
required, in other words more than twice the reaction time 
by ooiqparison with a catalyst according to the invention. 

TiM reaotion product was olear and light yellow in 
colors after Th separation to i.6% residual content, it 
had the following analytical values t 
Free gluoosei < i wt.% 
itenogluoosids (c,2 + C,^) i52.4 wt.% . 





The embodiments of th^ ■ 

property or Priv?feJe"irora^°^ ^^^^^ an exclu. 

uaad •« thm oatalyat. •ulfooarbonlo acid. wer. 

th. f«ct''thar«^r!r"? ^^^^ ^haraoten^aa By 

" th. f.ct'Uat"'.^;":^''^ ^' oharaot«:i.ad by 

««t Of aro«atlc auifooarbonic .old» a« 

««u«.otJi..d'trS.*fn:'^,'' - to 3, 

•J-lved fro. ailS^tir ^LT""" ""^ "^^^ 

^0 a^^ u;r ^r;a.r - 

to 4, cbaraottr^rSana:: ^^^^^ - 

••tew ara uaad who.. aloLf f »"i«o«**onlo «old 

u..d for raTc^iV - 

r«aotaiit. "tt^ alcohol uaad as tha 

8 ir**.K^ around gluooae la uaad. 
W i» usad. Partlola diauiater of 3 to 4 

to <:L.«.sr«.'rii:r f « x 



ABSTRACT OP THB DISCLOSURE 

A method is cLasoribed for manufacturing 
alkylglyoosldes by reacting monosaooharldeo vltb tatty 
alodbols In the presonoe of an acid catalyst, 
oharaotarlzed by the fact that eulfooarbonlc acid and Its 
estera with the exception of BUlfoauccinlo aoid and its 
dlaUcyl eaters whose total nxamber of oarbon atoms In the 
two alley 1 groups is at least 10, as well as anhydrides of 
polyvalent sultocarbonio acids, are used as the catalyst. 



